A study of subtilisin types Novo and Carlsberg by circular polarization of fluorescence.
The circular polarization of the luminescence of a chromophore, in addition to its circular dichroism and optical rotatory dispersion, is a manifestation of its asymmetry. In the study of proteins, the circular polarization of luminescence yields more specific information than circular dichroism or optical rotatory dispersion since nonfluorescent chromophores do not contribute, and the spectra of the tyrosine and the tryptophan residues are much better resolved in emission than in absorption. The circular polarization of the fluorescence of the tyrosine and tryptophan residues in derivatives of subtilisin Carlsberg and subtilisin Novo were indeed resolved in this study. The tyrosine residues in the Carlsberg protein, and both tyrosine and tryptophan residues in the Novo protein, were found to be heterogeneous with respect to their optical activity and emission spectra. Changes in the environment of the emitting tyrosine residues in both proteins and in the tryptophan residues in the Novo protein were found on changing the pH from 5.0 to 8.3. The pH dependence of the enzymatic activity of these proteins may thus be due, at least in part, to conformational changes in the molecules. Fluorescence circular polarization also revealed that covalently bound inhibitors at the active site of subtilisin Novo affect the environment of the emitting aromatic side chains, presumably via changes in conformation.